Figure S1: RMSD plot for the backbone of LH2 α-helices (blue), α and βBChl (orange) and B800 (green), with respect to the crystal structures (or Homology Modelling structure for HM-PucD). The selected atoms from BChls were the same as the QM part in the multiscale analysis (See Fig. 1 from the main text).
Figure S2: Schematic representation of the electronic coupling definitions. The BChls are highlighted using the following color code: yellow for αBChl, red for β and green for B800 (for brevity defined as γ). The superscript ranks the proximity according to inter-pigment distance. The dashed ellipses highlight two subunits of the protein. Figure S7 : Results of the regression of Q y excitation energies using the bond lengths of the macrocycle ring (R 2 adj. = 0.68). Blue dots represent excitation energies calculated/predicted on the MD structures, and used to fit the model. Red dots represent all the crystal-based structures (including the full and the constrained optimization structures), which were not included in the fit, and are here used as a test sample. The outliers indicated by the arrows correspond to the unrelaxed crystal structures of HL-LH2. All excitaton energies have been computed from the isolated BChls with geometries coming from the MD and the crystal structures Table S1 : Average of the equivalent couplings and standard deviations computed along 50 frames of MD. A schematic representation of the nomenclature is shown in Fig. S2 . All the missing couplings are between distant BChls and are treated as 0 cm −1 . Table S3 : Bright excitonic states (cm −1 ) computed from the average excitonic Hamiltonian and from average over spectra (Fig. S3) . The values reported in parenthesis are computed with the inclusion of CT states.
S2 Additional tables
Type HL-LH2 LL-LH2 HM-PucD V (cm −1 ) σ (cm −1 ) V (cm −1 ) σ (cm −1 ) V (cm −1 ) σ (cm −1 ) V 1 αβ266 55 149 89 127 74 V 2 αβ 298 35 281 37 285 35 V 3 αβ 18 2 14 4 12 3 V 4 αβ 17 1 15 2 15 2 V 1 αα -62 5 -66 7 -66 6 V 2 αα -9 1 -9 1 -9 1 V 1 ββ -48 6 -30 12 -22 10 V 2 ββ ---5 2 -3 1 V 1 αγ 38 21 36 4 35 4 V 2 αγ -15 13 -13 2 -13 2 VV (cm −1 ) σ (cm −1 ) V (cm −1 ) σ (cm −1 ) V 1 CT (α → β,
HL-LH2
LL 
